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Description 

Pro cc^ fui -.ituation-iclatcd deployment of activation of resources 

The invention refers to a process for situation-related deployment or activation of 
resources for the completion ot operating sequences. 

For temporal deployment of complex operating sequences, technics arc used with 
which individual activities are determined and put in a temporal sequence. The temporal 
structure of various complex operating sequences running parallel to each olher is 
depicted as a model. The various operating sequence* are scheduled activities requiring 
time or material. On the has.s of relative time specifications for individual woik 
operations within the sequences, the subsequent sequence is stipulated with schedules 
that are absolute but dependent upon the global situation. 

In the case of preplanning of operating sequences carried out, for instance, in critical 
path planning, unpredictable difficulties or events can render planning unusable so thai 
fresh planning for the subsequent operating sequence must be carried out. The latter is 
complicated and nme-consuming and entails, due to a need for time for planning, 
additional delay in the duration of cntiie sequence. 

Thu> in the Separate Conference Report: Rolling of Flat Products, Symposium ot the 
German Society for Materials Science, Bad Neuheim. I), '2 1 -22 October 1993 (1994) 
Oberursel, pages 191 through 201. ISKN 3.88355-198-8- a PPS (production pfenning 
and control) system is explained with its options and limiluliuns for a rolling mill. It is 
stated on page 194: "As an ideal solution, a production control system should be 
attempted which, based on efficient operational data registration, upon any change of 
previously envisioned plans implements a complete re-optimisation of the entire plan 
taking the entire relevant environment into account This means, each change in the 
process compared with "what should he' entails a new enure planning sequence. 
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In the summary, the demand on an optimum PPS system k, rhat all real-process event* 
;ire rhpr.lcr.ri tor their influence on existing planning and that, where required, fresh 
integrated planning is implemented. This action would have to be freshly triggered by 
every eveut in the process. Such a PPS system can only serve as a specified objective. 
Real systems arc .simply for performance reasons not in a position to meet s.uch demands 
in an up-to-date fashion." 

In orhe.r words, theoretically a plan, when an unforeseen event occurs, should be 
changed and replaced by a new plan taking the event into account. 

Here is where the invention comes into play which is based on the problem of making 
available a process for deployment and/or activation of operating sequences, with which 
process there is such deployment, depending on events, of resources for implementation 
of operating seqiiftnces on the basis of all available resources and uf all icsouices 
suitable and available at specific times for updating sequences or the resources arc so 
activated that on the ba.M* of the events, operating sequences to be performed can be 
optimally performed in relation to at least one criterion which can be specified at a 



given time. 



The problem is solved through the invention in a process for deployment or activation 
of resources for completing operating sequences in the manner that from a scries of 
resources available for implementing the operating sequences specified for performance, 
at least one resource available in case of an event occurring or existing at one point in 
time is checked for its suitability and immediate or future, availability for one of the 
operating sequences to be performed, that an operating sequence is selected for at least 
one resource based on criteria functional to the operating sequences, deploys the 
resourr.^ and then activates it for work or that it at least selects one resource for an 
operating sequence based on ciitciia function to the operating sequences, deploys it and 
then activates it for work. 
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A resource here refers to technical installations and facilities but also to organisational 
units in which human beings are required for carrying out work. With the process just 
described, orders for work can be optimally deployed ajid implemented depending on 
the situation, since the resources arc optimally allocated and octivated. In doing so, 
favourable allocation and sequencing of the operating sequences for completing work 
to be implemented emerges where resources sure available. No operating sequences are 
planned in advance by the process according to a fixed plan by allocating them to the 
corresponding resources. Deployment of resources occurs in an events-controlled 
manner. In this way. adequate weight is siven to the factual situation of the resources 
in the light of work to be performed. This factual situation means that upon recognition 
of the event in question, the availability of resources is taken into account, i.e. it is 
determined which resources implement certain operating sequences and when the latter 
are expected to be completed, as well as which resources are free for working. On the 
basis of this information and of the resources' suitability for pcifoiming the work, a 
decision is then made on their deployment. 

In Hie terms of the invention, for a free resource the operating sequence which is 
optimum for ihc resource ie selected. Additionally, in the case of non-available resources 
but of an operating sequence which must he completed, at least one resource is detached 
from an operating sequence according to at least one functional criterion and is activated 
tor completing the operating sequence exhibiting a more important priority. 

in pariiculai, each event is triggered independently or manually according to a specified 
schedule from stored data or at a time determined by having a limit value exceeded. 
This event can. for instance, be automatically generated at periodic intervals or on 
certain calendar days on the basis of Stored data. In addition, each event can where 
required be triggered manually, i.e. via confirmation by the triggering organ. The 
attainment of certain limit values a* well, e.g. meter readings prioritisation of a job to 
be carried out, etc can automatically trigger the event. 
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Preferably, events are formed from data generated independently or Through manual 
activation of input elements by technical facilities. For example, events can be triggered 
by communication-empowered interfaces or by hitting keys 01 by means of data selected 
from storage by a programme. 

In particular, an event can also be feedback on a resource which has become available 
or which is available at a particular moment 

In a version which is preferred, upon the occurrence of an event, stored master data on 
resources are checked for ihciriclcvaiicc to the event and made available for deployment 
decision in case of a positive check result with the event related data. In particular, the 
cvcit-iclatcd and deployment-related data are classified and arranged in a class l.brary 
of jobs. The process steps just described can he referred to as standardisation and 
classification of events. When certain criteria obtain, standardised and classified events 
are implement as orders for operating sequences wl.idi arc then incorporated into 
deployment planning. Deployment planning works with jobs which are to be carried out 
in a specified period of time and calculated according to the above cited criterion or by 
criteria foi implementation periods determined by formal specifications. In particular, 
classified jobs are checked for priority. Jobs thus prepared are m simulation brought into 
context with resources suitable for implementation sorted by priority for specific wuik, 
where criteria such as resource availability for commencement of the work in question 
is taken into account. 

It is useful, if the resources, if they are available for execution of operating sequences 
and arc intended and suited for such, generate a corresponding message which iS the 
basis for an automatic deployment decision with which a selected resource is activated 
by means of transmission of the data necessary for the operating sequence in question. 
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In a preferred vcisiou. the resources generate corresponding signals if: 

a) readiness for operation/deployment obtains. 

b) a job has been terminated, 

c) interruption information has been received fur an operating sequence, 
dj an unscheduled interruption of a job occurs, 

e) availability ends. 

If corresponding report of the resources is received, the latter is stored and triggers a 
new deployment procedure by means of which and depending on operating sequences 
to be carried our by the resources in the period of time in question, data arc transmitted 
for a further job, if such a job is in the library. 

It is useful, if jobs can also be deployed by means of manual input of data through 
specification of implementation deadlines xvirft allocation of resources. 

But it is also an advantage, if the deployment decision for jobs for resources can be 
suspended by removal of Che conditional data required for activation of the resources. 
The possibility thus obtains, if organisation or technical reasons so require, to 
temporarily suspend execution of jobs or to cancel them definitely. 

In the case of a more convenient version, job resources are allocated a seiies of 
selectable release. Nags against whose availability a check is made before forwarding 
job^ to the resource, where in the ea^e where one or more release criteria arc lacking, 
conditional release foi a specified time-frame occurs, within which if one or several 
criteria lapse, a deployment decision for the job in question is nor prevented. 

In a further useful version, jobs tor resources can be cancelled by input of corresponding 
data and their processing by Simulation. The jobs me then not pursued. In this case, it 
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is an advantage if the jobs have been stored with the cancellation flag. If the jobs have 
already been transmitted to the resources tor evprurion, hut execution has not yet begun, 
instructions for cancellation are transmitted to the resources. Deployment is subsequently 
deleted. 

Resources may be varyingly suitable for execution of certain operating sequences. For 
this reason, resources are divided into rank orders or classes in regard to operating 
sequence. It is meaningful here to allorMift a major ranking order or class to the resource 
in question if rhar resource has been established, intended or is particularly suitable for 
a specific activity, or a subordinate ranking order or class if the resource can also 
perform other activities. Each resource thus has a profile indicating for which activities 
01 operating sequences a resource is usable. The resource profile is analysed when the 
resource is deployed by having first the main rankin* order or class and then the 
subordinate ranking order or class ralcftn into account. In particular, resources are so 
arranged that they ai any given moment can only execute a certain opciaiiug sequence 
which can consist of several process steps. Tlu» emails the advantage that the resource, 
upon execution or the job in question, is then available for additional jobs. 

Resources can be stationary or mobile, in which case prerannnns must he taken that 
resources are available for data transmission. The job data should preferably be filed 
automatically. It is furthermore an advantage if jobs indicate a criterion fui interruption 
or suspension. By taking the priority of other job-", into account, jobs can thus be 
interrupted or suspended and lestartcd again at a later point in time. 

Tor the purpose of independent deployment, jobs to be. «x«uired by means of one or 
more work operations which can r»k« place in temporal succession or starred in 
relation to each or hex. are determined with indications from out the machine or activity 
profiles required for their execution and the ejected implementation duration. 
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A further useful version consists of taking into account various strategies for securing 
availability of materials or spare parts m respect of time needed for obtaining them and 
cnst-opiimiscd stockpiling. 

Au advantageous version consists of having strategic corporate objectives taken into 
account with different weighting as early as when deployment occurs. It is particularly 
an advantage, if deployment strategy can be adapted to corporate objectives and the 
preference criteria ot 

a) cost optimisation. 

b) scheduling optimisation, 

c) resource utilisation, 

d) quality, 

rnn be varyingly weighted in percentage. 

The process constituted by the invention for creation of optimum job sequences and 
situation-related deployment of resources for completion of operating sequences., can 
also be characterised such that the process in particular automatically subsequently 
calculates, from a stochastically changing supply of values not limited in type and scope 
of job* ro be performed (tasks, work, activities) which arc classified in the form of 
master data and upon the occurrence of trigger events are qualified and standardised by 
means of specific client master data (point of deployment, type of deployment, starting 
priorities, guaranteed reaction times, contractual kinds of invoicing), the degree, ot 
urgency .from differentials between earliest and latest possible Starting times and 
continuously creates a decision-related global priority and which continuously adjusts 
the bitter together with further selected criteria from out of a freely selectable value- 
stock Of Strategic corpurutc data (cost minimisation, material availability, quality, 
meeting deadlines, resource utilisation, etc) and from the resources (materials, tools, 
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manpower) required for implementation and stored in corporate master data, taking the 
required and freely d*t'inah!e profiles in an ongoing multi-criterial simulation into 
arr.onnt with the resource potential made available foi completion (likewise freely 
definable in quantity and capacity) as well as in their profiles and featurbutiom and 
which opuuuaily calculates for each current and future moment the optimum sequences 
of temporal implementation and allocution of jobs to resources, but which only makes 
the optimum deployment decision immediately . in case of resource availability, taking 
the global situation at ihnT moment into account and makes Lhe decision including 
information relevant to its implementation known tu the resources concerned and thereby 
initiates job execution. 

Further details, features and advantages of the invention emerge nor only from the 
claims, the features recognisable from the latter - singly or in combination with each 
other - but also from the following description of a preferred version example taken 
from the. drawing. 

Shown arc the following: 

I> 1 a sequential plan of process steps for deployment nnd/or activation of resources 
and 

Hg 2 a diagram of deployment uf jobs whose urgency is plotted on the y axis and 
whose commencement in time is plotted on the x axis. 

The process, whose sequential plan is shown in hie concerns situation-related 
deployment and activation of operating sequences, including commercial and infui. nation 
processes, eg in connection with service and field service organisations. The operating 
sequences are executed by resources. Resources arc machines, technical installations and 
facilities, but human beings as well. The process constituting the invention uses labour 
and service processes without modifying the latter per se What is affected is the 
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allocation and activation or resources which carry out these processes. 

A core ot the invention is information management in ic^aid to resources. Tn Pig 1 
operating sequences of work piucesses to be carried out arc schematically depicted and 
desisnated as 1 . Information is transmitted from the resources to a point with a data- 
in occssing installation which carries out work processes of deployment and management. 
An example of a means of transmission given in Fig 1 is a telephone. The transmission 
step for transmitting data has been designated by 2 in Fig 1. By means of iiifoimaiiou 
transmission on the resources" operating sequences, including such operating sequences 
as standby, resl. repairs, etc, data h. ieceivcd by an operator supervising the deployment 
and management system or monitoring and controlling the latter. The process of 
supervision and control is depicted in Fig 1 as 3. 

Master data on the operating sequences and related information is stored and, if .equiied, 
updated by the operator. The process of readout and input of master data is designated 
in Fig i as 4. The master data refci in particular to customers, existing facilities, 
contracts, opcialius sequences and resources such as machinery, installations, personnel 
and materials. Additionally available to the operator are stored information on automatic 
testing and diagnostic facilities. Readout and input nf corresponding information has 
been designated as 5 in Fig 1. 

The operator sets the process for siiuaiiuu-ielatcd deployment and control of operating 
sequences in muiiuii by means of manual input of corresponding data in the data- 
piucessing facility. This process is event-controlled, i.e. only the availability of events 
as well as manual input sets corresponding deployment and/or activation measures in 
motion. 

The events can be automatically iccuided or manually identified. Automatic recording 
is designated as 6 iu Fig 1 and occurs by means of data from technical facilities via 
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IC 

communication-empowered interfaces, e.g. Muied-prograinmablc controls, remote control 
units, etc. Such data transmission is suggested by Step 7 and Fig 1- Manual 
identification, for example, it; input via the screen, for instance in telephone dialogue., 
recording of a written message/fax, etc. 

The events trigger a process step designated in Fis 1. 8 which comprises optional 
planning- Step 6. i.e. automatic access to Step 8, can be triggered by 50 called internal 
events. Internal events can be permanently specified. In Fig 1 this is designated by 
means of the activation of master data in a Step 9. The master rbua relate to events 
prompted cyclically, for example on every first ol the month at i pm. or uniquely, for 
example on 24/12/1991* m ft pm. or as a function of metering, for cwmple after 500 
hours 

External events automatically entailing activation of the system via Step 6 are mfiTftr 
leadings, e.g. operating hours, number of items, etc, digital conditions, e.g. disturbances, 
messages, etc, or the events manually railed forth in Step 3. The events are 
automatically standardised in Step 3 after being recorded and identified. 

Standardisation supplements events by adding further deployment related information 
from the mcinuiy of master data. These provide information on: 

kind of activity or technical facilities; 

kind of job, e.g. consulting, inspection, maintenance, repairs, delivery, 

installation, etc; 

point of use / installation; 

type of settlement, e.g. maintenance contract, fixed price, lump-sum, time and 
effort, warranty, guarantee, good will, special price, travel expenses, etc; 
uctivities/work to be carried out, work processes and their expected duration, 
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contractually agreed deadlines and schedules (earliest/bte.sr commencement date, 

completion date, guarantee and warranty periods) etc; 

spare parts required, tools, documentation checking on availability, etc; 

arrival and departure times, uncc-off setup time, etc; 

rcsouicc classes (primary and secondary) needed for implementation: 

further criteria such at; starting priorities, special priorities, intern ipH hi liry, special 

resource allocation, etc; 

additional information, e.g. replacement purchasing awaited, competitive 
situation, degree of satisfaction; 

historical background with indication of capacity/work, possibly causes and 
otilwaid appearance (damage causes and image), measures taken and references 
to additional problems; 

kev figures on this activity's or these facilities* general quality standards and 
current comparative data of the activity or technical facility on which the job is 
[vised. From this one can draw conclusions for instance, on the general 
suitability of such facilities for the special usage in question: 
teiiiputaiy .special identification marks for customers, activities / technical 
facilities, contracts., materials, resources for support in case of speHal operations 
such as .serial defects, additional testing, e.lr.; 
release marking for financial accounting; 
release marking for automatic deployment. 

After standardisation, the events arc classified by criteria and arranged in a class library 
by job type. 

Standardised and classified events can. when all required criterial release flags arc in 
place, automatically trigger jobs. Some release fla# have been mentioned by way of 
example. 
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Jobs set in motion are automatically likewise, nbsorhed into optional planning in Step 8. 

Optional planning is oriented exclusively around the formal criteria of jobs and 
represents the value stuck of work which must be carried out within a period selected 
fui consideration. 

Jobs generated in optional planning are subject tn a multi-criterial situation designated 
as Step 10 in Fig 1 which constantly calculates most favourable deployment at a given 
moment taking certain criteria explained bcluw into account, without actually 
determining such deployment. 

The ongoing situation constantly determines within a severable time-frame, taking 
selected criteria into account, for each job its current priority and dynamic modification. 

The. time-frame and the frequency of simulation actions per time unit arc freely 
selectable and are essentially determined by the use of operating sequences of a 
panic uiai type. 

From the classified job and current priorities The simulation determined for all resource 
classes usable for implementation and taking formal criteria into account, at what time 
processing can begin. 

A model for deployment is thus pcrmanendy available. Jobs float within the formal 
execution time periods in the model until a deployment decision is made. In this way, 
it can be recognised at an early stage from what point in time onwards a job become* 
critical in respect of its formal criteria. Before that point in time uccms, simulation can 
investigate other jobs with interruption criteria according to suitable resource classes and 
propose potential alternatives as a remedy. 
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Simulation can prompt automatic notification of these resources, make preparations for 
their redeployment, send messages about the impending measures to the outside and, if 
necessary, redeploy itself. 



Aiuoiuaiic deployment decision 13 only made if a resource reports its availability. 



A resource must report in the following mscs: 



1 at commencement of availability (commencement of work): 

2. upon re-availability afiw completion of a job; 

3. upon ieceipt of an interruption flag; 

4. for unscheduled interruption of a job; 

5. at the end of availability (end of work-). 



Feedback occurs in a step designated as 11 iu Fig 1 and relates to data on 
implementation time, consumption of materials, errors, damage, downtimes and location 
of the rcsuuicc, in which case errors and damage are reported in code. In Step 10. these 
data arc taken into account by carrying out the subsequent Step 12 which is designated 
as "situation -related deployment" The bner is reported, for example, to the operator by 
retrieval. Step 1 1 feedback data otherwise proceed to master data atid to simulation, 
which is designated as Step 13 in Fig 1. 

Job data ate automatically transmitted in a subsequent Step 14 to the resources. 

The transmission of job data can be done immediately via telephone, fax, City-cull, 
modem, ISDN, LAN. elr. or by means of movable data media. The former transmission 
has be.™ designated as Step 15 in Fig 1, ihc kuci as Step 16. The job recipients, i.e. the 
resources have been designated as 17. From the latter, by means of 18 designated 
cransiiiibsiuu processes, data for the feedback step are forwarded via telephone, modem. 
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etc. 



If resources report, Their data and possible feedback data tire calculated from the current 
job Hrnm this, simulation immediately calculates the new model and transmits data for 
the next job to the resource. 

Resources and deadlines can also he manually deployed in the framework of Step 12, 
i.e. jobii can be manually deployed within simulation by specifying implementation 
deadlines and alternately specific allocation of resources from the relevant classes which 
are explained below. 

This is done, for instance, in the case of precise deadline agreements with the recipient 
of the services or if, for special reasons, .specific allocation of resources becomes 
necessary. 



The. deployment decision for job* can be suspended during simulation in Step 10 by 
removal of the criteria! release flags. For this, intervention occurs directly into step 10. 

For organisational or technical reasons, it can her.ome necessary' 10 temporarily suspend 
processing of a job during simulation, without however definitively cancelling it. This 
can be done by mmoval of the criterial release fla^s. 

Jobs with incomplete criterial release flags get conditional release for simulation with 
reservations made for timeliness. 



For u selectable period of time, such jobs in Step 12 are treated as if all criterial release 
flags obtained. If the missing release flags ocom on schedule during the reservation 
period, such jobs are deployed in accordance with the other criteria- 
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If occurrence of die missing iclcase flags is delayed beyond the reservation period, such 
jobs are withdrawn from simulation and put in interim storage for a selectable period 
of time for manual processing in follow-up. Upon expiry of the period of time in 
question, these jobs are automatically stored with a flag and deleted from follow-up. 

But jobs can be cancelled at any time manually through intcrvcniiuu in Step 10. 

In this case, the jobs arc withdrawn from simulation and all job data are stored with the 
cancellation flags. 

For jobs whose, data arc already available to resources for execution, the cancellation 
flags are transmitted to the resources. Only after this do deletion of deployment and 
release of the resources uccui. 

Resources are divided into classes with specific rank orders. The type and number of 
resource classes should be determined individually for p.ar.h mc. Within the resource 
classes there are. subclasses. Kach resource class has only one primary subclass, but may 
have any number of secondary subclasses. 

The resource profiles arc critcrially and unambiguously allocated to resource classes. 
The profiles describe for which activities / work processes the resources are usable. The 
resource classes emerge from the profiles. 

Example: 

Resource classes: Resources Profiles 

Vehicle Passenger car. type Transport of passengers 
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A resource can have a primary profile and can have additional secondary profiles. 

The primary profiles of resources describe the activities / work processes for which the 
resources are maintained or remunerated, e.g. classification in a machine/cost/rate group. 
In secondary profiles, activities/work processes are described for which the resources 
due to constructive features, training/skills, are also usable, but which generally 
correspond to those of a lower machinc/cost/ratc group. 

The primary resource of a profile is only allocated to one resource class, secondary 
profiles can be allocated to several resource classes. 

In this way. within a resource class, primary and secondary subclasses are formed. The 
pilinuiy NubclcLsrscN. have icsuujccs with piiniauy and secondary profiles, while die 
secondary subclasses exclusively contain resources with secondary profiles. 

Deployment in Step 12 first takes primary and then secondary profiles into account. 

Ongoing simulation in Step 10 calculates for all jobs and suitable resource classes a 
model for deployment in the sequential order 

1. primary subclasses and primary profiles, 

2. primary subclasses and secondary profiles, 
'A. secondary subclauses and secondary profile. 

Each resource at any given time only pruccsses one job. 

In thif; way, it is assured that each resource upon completion of the current job must 
provide timely feedback on the latter and is then available for new, situation-related 
deployment, 
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Until deployment decision, in principle all available icsuuico, with suitable profiles arc 
available for execution of a job. With which resources a job is actually executed is only 
decided at the moment of deployment decision, more specifically when a resource 
reports its availability. 

Resources can he stationary, e.g. machines, or mobile, e.g. vehicles. By means of 
.suitable means of information transmission, one can succeeded in having resources being 
permanently accessible from the location where deployment us carried out. 

The usability of certain performance features of the invention process is determined by 
the degree of fulfilment of this requirement h'or cancelling jobs which have already 
been traasminftrt to the resources or for setting up interruption flags, permanent 
accessibility is a prerequisite. 

Tor all other functions, it suffices if the accessibility of resources is limited to times 
when new job and resource reporting data must be transmitted. 

The data on ;ifl jnhs are. tiled away in different data storage units for later reprocessing 
and evaluation. 

The nature and .scope of the files is geared to resources, work processes and user 
requirements. 

Formal confirmations tor jobs, delivery tickets and invoices can be generated 
automatically. 

The process generates from formal specifications and standardised jobs the required job 
confirmations by fax or c-maiL produces delivery tickets and invoice records. 
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In uiJct Lu fashion the process in an auto-optimising manner, the following measures 
have been taken: 

Job data fed back are constantly being compared with specifications and correction 
hiring nn> calculated therefrom. The computed correction factors axe transmitted to the 
outside as recommendations and depicted as tendency development. 

The process can be controlled in such a way that the correction factors automatically 
enter into simulation and thus influence the deployment decision model. 

Automatic r.hange ot master data does not occur. With this performance feature, 
specifications from master data can be adapted to factual condidons. 

Jobs can have several interruption criteria. 

The processing of jobs can be interrupted or even cancelled with different criteria. In 
doing so, the following effects occur: 
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No 



Interruption criteria 



Effects 



High-priority resource 
iccjuiiements 



Requirements on all 
resources with suitable 
profiles and interruptible 
jobs 



Miwng release flags after lapsing Job is deleted from 
of conditional release simulation 



Manual cancellation 



Job is deleted from 
simulation/deployment and 
cancellation rlags 
transmitted to resources 
carrying them out 



Removal of release flags during Deployment decision is 
simulation suspended pending definite 

release or cancellation 



Not scheduled by the resource 
itself 



Notification of the operator, 
further decisions made 
manually. 



High-priority jobs can, where required, automatically redeploy those with less priority 
;inrl rit Ip.jkT one. interruption criterion. 
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If it appears that high-priority jobs threaten to become critical in regard to formal 
criteria, simulation proposes suitable countermeasures and in some cases initiates the 
latter as well. The countermeasures consist of first searching, in low-priority jobs and 
I he interruption r.ritp.non "high-priority resource requirements" for suitable resources. Tf 
such resources are available there, there is the possibility of proposing the latter as 
remedial measures. 

But it is also possible that simulation initiates redeployment itself by first informing the 
resources found of the high-priority need and inducing the latter to report their 
availability. 

AS soon as a resource subsequently reports its availability, simulation transmits the job 
data and modifies deployment accordingly. The job thus interrupted can be processed 
further ai a later point in time by the same or. in special cases, by another resource. 

Each job has ^t least one. worV process. 

For situation-related simulation, for every job at least one wotk piocess is available. The 
latter must describe the expected duration of execution and the profile of resources 
carrying it out. 

A work process can have -a primary profile and can have additional secondary profiles. 

The primary profiles of work processes / activities dctciiuiuc which tesouices the latter 
are primarily supposed to carry out. The multiplier for time planned is always 1 (one) 
for primary profiles. 

The spr.onrhiry profiles ot work processes/activities indicate which resources the latter 
can carry out on the basis of their training/skills. The multiplier for time planned is 
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always greater than 1 (one) for secondary profiles- 
Deployment can take different materials strategies per spare part into account. 

Should additional spare parts and materials availability be taken into account, then 
malei iab .should be indicated by type and quantity. Tn doiusi >u, it :>liouid be noted bow 
the materials strategy has been formulated. If it is to be assumed that all spare paxts and 
materials should be sufficiently and immediately available at all times, then an inventory 
can be dispensed with. 

Tf different materials strategies have been provided for, e.g. inventory-optimised or 
order-optimised, then for all deployment limes besides inventory the eventually required 
lead times for purchasing should be taken into account. 

Optimisation criteria can be taken into account with varying effects. 

With (he process constituting the invention, objectives, e.g. cost minimisation, meeting 
deadlines, resource utilisation, shortest possible access limes, quality, etc can be taken 
into account with different weightings. Depending on the strategy chosen, for example, 
for deployment the following weighting could be set: 

1 Cost optimisation 60 % 

2. Meeting deadlines SO % 

3. Resource utilisation 30 % 

4. Quality 20 %. 

In weighting, keeping deadlines takes priority over costs. The first deployment priority 
is pnr on meeting deadlines. In this way, deployment extends the one-off time, of all jobs 
and deploys earlier. 
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In the case of two oi moit available and suitable icsoutccs. in the present example the 
more economic one has been selected. 

If there are two or more simultaneously available and suitable resources for a job, the 
one wilh the lower workload is chosen. 

Iu this way it is possible to continuously conduct deployment according to coipoiate 
strategics. 

Adaption can flexibly be made to different requirements and organisations. 

The process is not bound to a specific organisational form but is adaptable to any sector. 
The rcsuurcc clas^ and pjofiic^ can be fiecly shaped. Wo;k piocesses can be one-step 
or multi-step. Sub-jobs can likewise be taken into account. 

The operating calendar is adaptable to ail kinds of working models and regulates 
resound availahihry. 

The iianbinbbiou of job and feedback data a> well as peimaneut accessibility of 
resources is done through utilisation of existing public communications networks. 

Fig 2 show>: a diagram for different jobs to be performed. Urgency is represented along 
the y-axis. 

The x-axis cones ponds to die time axis. Indicated is in each case for different jobs, 
designated as 1 through 5, the earliest and latest starting time in connection with the 
relevant resource, marked by encircled numbers. 
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The advantageous propenics of the process constituting the invention essentially consist 
in the fact that: 

it reacts exclusively in an event-controlled manner; 

it processes trigger events internally and externally; 

events ate automatically recorded or manually identified; 

upon being recorded or identified, the events are automatically standardised; 

standardised events can automatically trigger jobs; 

jobs se.t in morion are. aniomaficaily absorbed by optional planning; 

from this, an ongoing multi-criteria! situation constantly calculates optimum 

deployment for the moment without however actually making a decision hereon: 

an automatic deployment decision is only then made if a resource has been 

reported as available; 

the job data are automatically transmitted to the resources; 
resources and deadlines can be deployed manually; 

deployment decisions for jobs can be suspended during simulation by removal 
of the criteriaJ release flags: 

foi jobs with incomplete critcrial release flags, release for simulation occurs with 
the conditional reservation of timeliness; 
jobs can be cancelled at any time; 
resources are divided into classes; 

the resource profiles are criteria! and can be unambiguously allocated to resource 
classes; 

a resource may only have one primary profile but any number of secondary 
profiles; 

every resource must be allocated to a resource class by primary profile and may 
be allocated to additional resound da wis by secondary profiles; 
deployment first takes primary and then secondary profiles into account; 
each resource at any given time piucesses a maximum of one job. 
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all degrees of freedom arc maintained until deployment; 
stationary and mobile resources arc constantly accessible; 
all job data are automatically filed; 

formal confirmation for jobs, delivery tickets and invoices is generated 

automatically; 

ic is auto-optimising: 

jub.N can have several interruption criteria; 

high-priority jobs can automatically redeploy those with lower priority and at 
least one interruption criteria if necessary; 
each job must have at least one work process; 

a work: process must have precisely one primary profile and can have additional 
secondary profiles: 

deployment of diffeieut materials strategics per spare part can be taken into 
account; 

strategic corporate objectives (cost minimisation, meeting deadlines, resource 
utilisation, shoitest possible access times, quality, etc) can be taken into account 
with rhttfcrenr weightings; 

it can be flexibly adapted to different requirements and organisations. 

The resources available at the time of deployment decision arc deployed talcing their 
profiles into account according to optimal criteria. 

The disadvantages of advanced planning are avoided with the process which constitutes 
the invention, because 

the value-stock and conditions for work to be performed (nature, duration, 
resources needed, earliest/latest possible starting time) constantly change with 
each additional job, 
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[he availability of the resources changes in an unpredictable form (exceeding 
plan times, traffic situation, technical and human shortcomings, etc). 

possible changes in situation arc not predictable und the means of planning thus 
fail. 
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Claims 

Process for situation-related deployment or activation of resource?; 

1. Piaces* foi situation-! elated deployment or activation of resources for com- 
pletion of operating sequences, 

characterised by the fact that, 

from a series of resources available for executing specified operating sequences, 
one resource available in an event occurring nr obtaining at a point in time is 
checked for its suitability and immediate or future availability for one of the 
opeiatuig sequences to be executed, that for that resource an operating sequence 
is selected based on functional criteria of the operating sequence, the resource 
is deployed and then activated for work or that the resource is selected for an 
operating sequence based on functional criteria of the operating sequence, 
deployed and then activated for work. 

2. Piocess in accordance with Claim 1, 
characterised by the fact that, 

the event in question is triggered independently or manually according to a 
specified schedule from stored data or at certain times by means of exceeding 
hrnir values. 

3. Piocess in accoidancc with Claim.** 1 and 2, 
characterised by the fact that, 

the events are formed from data generated by technical facilities independently 
or through manual activation of input elements. 
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4. Process in accordance with one or more of the previous Claims, 
characterised by the fact that, 

after occurrence of an event., stored master data independently check resources 
for their relevance to the event and in the rase nf positive results, the .resources 
are made available for deployment decision with event-related data, 

5. Process in accordance with one or more of the previous Claims, 
characterised by the fact that 

event data standardised and classified by master data as jobs for operating 
sequences are subject to optional planning which constantly trom formal job 
criteria determines the ones which must be executed within a period of time 
Selected. 

6. Process in accordance with on© or more of the previous Claims, 
characterised by the fact that, 

resources, when they are available, have been intended or set up to generate a 
corresponding message which is evaluated by simulation for generation of a 

depluyniciJt decisiun. 

7. Process in accordance with one or more of the previous Claims, 
characterised by the fact that, 

the resources in each case generate a message at commencement ot their availa- 
bility and at the end of one of the work processes which ihey have carried out 
and in the case uf itiicjj uptiuu iufcunaliun us well as uf unscheduled inter- 
ruption and upon lapse of availability, 

S. Process in accordance with one or more of the previous Claims, 
characterised by the fact thai. 
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through simulation, dynamic priorities of ail optional jobs arc constantly being 
determined for the period of time selected and talcing into account current job 
and resource properties at the time of availability notice of the resources deploy- 
ment decisions are made independently rind the selected jobs are. forwarded to 
such resources for execution. 

9. Process in accordance with one or more of the previous claims, 
characterised by the fact that. 

by means of manual data input, implementation deadlines are deployed with 
allocation of resources 

10. Process in accordance with one or more of the previous Claims*, 
dim acidised by the fact that, 

the deployment decision for jobs to resources can be suspended by retraction of 
the necessary conditional data required for resource activation, 

1 1 . Process in accordance with one or more of the previous Claims, 
characterised by the fact chat, 

a seiies of selectable release flags are allocated to jobs for resources, which arc 
checked for their availability prior to forwarding the job to the resources, and 
that in the event that one or more release flags are lacking, conditional release 
occurs for a specified period of time, within which, upon rhe hp<e of one or 
more of the missing criteria a deployment decision is not prevented for the job 
in question, 

12. Process in accordance with one or more of the previous Claims, 
characterised by the fact that, 

jobs for resources can be cancelled by input oT corresponding data and their 
processing by means of simulation. 

23. Marz 1990001 70 A/mu 



25/03 '98 1620 61S1 932530 



DR . STOFFRECEN 



12015/020 



29 

13. Process in accordance with one or more uf ihc previous Claims, 
characterised by the fact that, 

the resources are divided up into classes according to their properties for execu- 
ting operating sequences. 

14. Process in accordance with Claim 13, 
characterised by the fact thai, 

each resource has at least one main class relating to its particular suitability for 
the operating sequence in question and possibly also sub-classes relating co at 
least less suitability for an operating sequence than at least another resource, 
which is allocated to the main class tor this operating sequence. 

15. Process in accordance with unc ui inure uf die previous Claims, 
characterised by the fact that, 

the resources in each case execute a certain job at a certain time. 

16. Process in accordance with one. or more, of The. previous Claims, 
characterised by the fact that. 

the resources can be stationary or mobile. 

17. Process in accordance with one or more of the previous Claims, 
characterised by the fact that, 

as criteria for optimisation, costs, meeting deadlines, work load and quality of 
the operating sequence are provided for, singly or jointly. 

18. Process in accordance with one or more of the previous Claims, 
characterised by the fact that. 

job data fed back are compared with specified job data and that from discrepan- 
cies correction tactors for optimising operating sequences are determined. 
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19. Process in accordance with one or more of the previous Claims, 
characterised by die fact that, 

jobs manifest one or more interruption criteria which ore taken into account 
when allocating priorities. 

v.n Process in accordance with one or more of the previous Claims, 
characterised by the fact that, 

an event is the availability of a resource or its notification as an available 
resource. 
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Resources: 
Machinery ,tw;ttfxical facilities, 
human beings 
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Claim 12, line 1, change "one or more of the 
previous Claims" to — claim 1 — . 

Claim 13, line 1, change "one or more of the 
previous Claims" to — claim 1 — • 

Claim 15, line 1, change "one or more of the 
jprevious Claims" to — claim 1 — . 
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Claim 16, line 1, change "one or more of the 




previous 



Claims" to — claim 1 — . 
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Claim 17, line 1, change "one or more of the 
previous Claims" to — claim 1 — • 

Claim 18, line 1, change "one or more of the 
previous Claims" to — claim 1 — . 

Claim 19, line 1, change "one or more of the 
previous Claims" to — claim 1 — . 

Claim 20, line 1, change "one or more of the 
previous Claims" to — claim 1 — . 

REMARKS 

The claims have been amended to delete the multiple 
dependencies . 

Respectfully submitted, 




Ira J. Schultz 
Registration No. 28666 



